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1: Huang et al. $(HYB^{+}91)$






$(A)$ $(B)$ FDOPA 3-OMFD
l(a) (b) $A$- B-fissues $1\langle a$) (b)
$A$- B-tissues caudate cerebral cortex





$\{\begin{array}{ll}dC_{1}/dt= K_{1}C_{fd}\langle t-\tau\mu r-\tau) -(k_{2}+k_{3})C_{1}dC_{2}/dt= hc_{1}-hC_{2}dC_{3}/dt= K,C_{mfd}\langle\iota-\tau)\alpha l-\tau) -hC_{3}\end{array}$
Time (B-Tissue)
$\{$
$dC_{1}\prime dt=$ $K_{p1}C_{l}\langle t-\tau$)$\alpha t-\tau$) $-k_{p2}C_{p1}$
$dC_{p2}/d\iota=$ $K,{}_{5}C_{\infty f^{d}}(t-\tau)\alpha\iota-\tau)-k_{p6}C_{p2}$
Tme (C-Blood (Plasma))
$\{\begin{array}{ll}dC_{onfd}/dt= h_{12}c_{fd}-h_{2}C_{onfd}+h_{3}C,dC_{I}/dt= h_{2}c_{anfd}rightarrow k_{b3}C_{X}\end{array}$
8
(A),(B),(C) $t=0$
\mbox{\boldmath $\tau$} (C) (A) (B) $\tau$ $\tau$
$(A),(B)$ (C) $C_{fd}(t-\tau)\theta(t-\tau)$ $C_{omfd}(t-\tau)\theta\langle t-\tau)$
$\theta(’)$
$\alpha\iota)=\{\begin{array}{ll}0 (t<0)1 (t>0).\end{array}$
llIIe $A$- B-tissues C-blood
Laplace (A)
$\{\begin{array}{ll}suc_{1}]= K_{1}e^{-\pi}IjC_{fd}] -th*h)L[C_{1}]sl1C_{2}]= k_{3}L[C_{1}]-hlJC_{1}1sL[C_{3}]= K_{5}e^{-ar}L[C_{onfd}]-kL[C_{3}]\end{array}$
$\infty 1u\epsilon(B)$
$\{$









$C_{3}(t)$ $Cc(t)=C_{p1}(t)+C_{p2}(t)$ $Cs(s)$ $Cc(s)$ $Cs(t)$ $Cc(t)$
Laplace (A),(B),(C) $Cs(s)$ $Cc(s)$















$Cs\circ(O)\neq 0$ $Cco(O)\neq 0$
$,$
$\ovalbox{\tt\small REJECT}\backslash \overline{\text{ }}\nearrow-$ : $a_{l},b_{j},aa,bb,m_{j,}l_{t}k$ $\overline{\mathcal{T}}^{\backslash }$ $,(\nearrow^{\backslash }f\}_{\llcorner}^{\vee}$ A $\Re \text{ ^{}r}t$ “ $E$ $\theta^{i}\ 1.\prime \text{ _{}}^{}$ $\text{ _{}0}$







B-tissue $L[Cc\circ(’)]$ $Cs(s)$ $Cc(s)$
1. $L[Cso(t)]\prime L[Cc\circ(t)]$ $F(s)/G(s)$ $F(s)$ $G\langle s$) $s$
5 (7) $-(k_{2}+k_{3}),$ $-h-k_{6}$ $G\langle s$)
$-k_{p2}$ - $F(s)$ PEr $F(s)$ $G\langle s$)
5 $(YNAH07)$
2. $-r_{/}(1\leq i\leq 5)$ $-t_{i}\langle 1\leq i\leq 5$) $F\langle s$) $G(s)$ 5 (1) $k_{2}+k;,hk_{6}$
$t_{i}$ $t_{1},t_{2},t_{3}$ $k_{p2}$ $k\mu$ $r_{1}$ $r_{2}$
(3),(4) : $k_{2}+k_{3},h,k,k_{p2}$ ,
$r_{l}$ $t_{i}$
$12\omega$ (3)$.\langle 4$)
3 $K$) $/K_{p1},$ $K_{5}k_{b12}/K_{p1},$ $K_{p5}k_{b12}/K_{p1},k_{2},$ $k_{3},k_{b2},$ $k_{b3}$
$H\langle-r_{3})=H\langle-r_{4})=H\langle-r_{5})=J(-4)=J(-t_{5})=0,k_{2}+k_{3}=\iota_{1},K_{1}/K_{1}=HC(F(s))/HC\langle G(s))$ ,
$H\langle s$) $=K,h_{I2}(s+k_{2}+k_{3})(s+h)(s+k_{b3})+sK_{1}\langle s+k_{3}+h)(s+k_{6}Xs+h_{2}+k_{b3}).T\langle s)=K_{\beta}h_{12}\langle s+h_{3})(s+$
$k_{p2})+sK_{p1}(s+h_{2}+k_{b3}\cross s+k_{\beta})$ , $HC$
Triangular form $k_{b3}$
$s$ 3 A
4. $Cs(s)/Cc(s)$ $s$ 6 $F(s)$ $G(s)$ 5
$Cs(s)/Cc(s)$ $F(s)/G(s)$ $Cs(s)/Cc(s)$




$k_{p2}<k_{p6}\ k_{3}<1$ . (10)







$\frac{PDpa\dot{u}\epsilon nt-0.10455-3.023260.058\S u10.2756610.01838070.0166495-1.49546}{\ovalbox{\tt\small REJECT}_{-}^{b_{2}bbl_{1}ll_{3}}\mathfrak{g}_{-ussue(cco(t-))b_{1}}ont\iota 0-}$
PD patient $-0.0928105$ -0.107709 0.0252521 2.05784 0.113904 0.0105398 -0.267787
3
$A$- B-fissues Cumming and Gjedde (CG98, p.52. Pig. 4)
$A$- B-fissue caudate cerebral cortex
A-, B-tissue $1\epsilon_{F}$ $Cso\langle t-\eta$)
$Cco(t-\eta)$ $a_{i},b_{j},aa,bb,m_{i},$ $l_{j}$ 1




(GGCOI). caudate ( A-fissue ) -
$(KKNS^{+}03)$ ’
&*fp $f_{-}bI^{-J\backslash \overline{\text{ }}\text{ }-}$ $\Re$ $|h_{l}A^{\backslash }$ $5$ $\vee\supset f_{\llcorner}$ $X\hslash^{q)}tt$ $6i$ $\daggerh$
$\ovalbox{\tt\small REJECT}$-7$\ovalbox{\tt\small REJECT}$- mbox{\boldmath $\lambda$} 1 \breve \check
(lntel(R) Xeon(R) CPU 233GHz 10 )
(7) $t$
$Cs(t)$ $=$ $Cc(t)\otimes Y_{1}\langle t$) $\otimes Y_{2}(t)$. (11)
with $Y_{1}(t)$ $=$ $\frac{(k_{2}+k_{3}-k,^{2}Xh+k_{3}-k_{6})}{th+k,-hXh+k_{3}-h)}e^{-t4+\iota,\nu}-\frac{\langle h-k_{2})(h-k_{\beta})}{th+h-\text{ }Xh-h)}e^{-4\prime}-\frac{(h-k_{2}Xh-k_{\beta})}{\langle h+k_{9}-h)(h-h)}e^{-4\prime}$ ,
$Y_{2}(t)$ $=$ ,
$\Phi$ $Y_{2}(t)$ URL:
http: $//\mathfrak{m}$ .math. kyushu-u. ac. jP/-phiroshi/pet/Y2.pdf.
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APpendix $A$ : the third-order polynomial in $k_{b3}$
\S 2.4.2 $k_{b3}$ $k_{b3}$ 3
:
$14\prime l^{-i}514(r_{4}-4su43,244b’ 23pz\rho|’ 2S^{(\prime}b3^{*1}2)X\prime s^{-l,r_{45*3,2}}$
$t\mu\supset 5’ t49b1p2b’ 21)*l,(k*t_{2})Xl- 1,$ )) $-(,-\iota)3^{l(- k))-\not\in)*\cdot,\phi*l,- l))*}(l_{4}(-(4’ 4auz\mu$




$(’-\iota)*tb*1r^{2}\rangle*4^{t}r21-4)- l,1t4t4a\mu a\mu r^{2\prime}t_{4}’4s4’ x/,-\iota_{r^{2}}1\prec l$”
$\prime_{114*u,\prime})\mu_{z^{(,-)*l}t\prec}\rho_{4t4,\rho\rho p*1-|)*}*1))- 4_{3},at44’*\prime_{114}\cdot t\iota\cdot\iota-2)l$
$*6^{(l*l\phi*l)))))((-\iota,x*t_{b},)*4()*\iota_{1}(4- 4 4,s\iota)}\iota_{\beta\prime*lfl\hslash 4s}\star rg\prime\prime a_{6}*\iota_{b},)X\iota-\iota,.\iota_{b},14*1\cdot l$””
$\wedge,’-\iota_{*})\mu.*t)*\iota\iota\iota,\iota*44^{\iota_{*}\cdot\iota_{1}t4t4*\iota- 1)-43},$ ,
$4*bbll’ 2\mu\mu\alpha,\t)))*\prime_{1}’\iota,-\iota_{2}\iota,)\cdot 4\#,,t,1\iota,*\iota,))))))))-’$”
( $(\prime_{5}-\iota_{b3}x|-\iota_{pl})*\prime tqt\prec 4^{t,*}a^{-l*,l*l)X\iota- l)X\prec t\prime’-\iota x-*))- t*}\hslash\prime\prime’$ ’
$t_{3,2\wedge’ l\prime}l(arrow**)-\prime t\prec 4\alpha_{n\star 1-t))*\iota\iota*4,\prime_{1}}2\wedge 1tr))))^{\prime_{44*32b’ 2b’ 2*4^{\iota_{b’ 4}}\iota’\prime}}\hslash\nu a$
$(\cdot, )t’t4’*\iota_{p\rho*l,(\prec k^{\{}4,}2)s*,1(arrow)-’,*l$ -l )) $*At*(p_{4}x-\iota,)-4(\prec s4)*44^{s}$
$\prime_{t^{14,4t*\iota,}}*\iota_{b},)r_{2ts)*1\iota}l-\iota,\prime\prime_{St’ 2))-4^{l}\rho^{(}4b*\iota_{1}t4*43)\star 4^{k}\mu)tl’(44’ b*\iota_{J^{2}}-\iota,)\cdot\iota_{1}(4},.\iota_{l*})(4\cdot zp$ .
$44”\prime s)*l$
$414^{(}4-4)*44,-\cdot\downarrow t4-4*42b’ l$ ’
$”(44zs\iota’ a\mu*u_{b3^{*}t^{*}}r\iota)-l(1l*4,z\wedge 1^{(}4^{(\rho_{b}},*4,4^{l-\iota_{2}\iota)}\cdot$ ,
4 $\phi_{\beta}\iota,*\iota_{n}(t_{\beta}*\iota_{)))))))(-(\prime},*r_{4144’\prime}t_{4rs’ z}^{f_{(\prime’-*X-*)*(\prime}2}*4)4_{3^{1(\iota,-*)*}}t4a\prime pl\rho t|*\iota)))$
$*\prime^{2_{14t\prec 4^{\iota,}a)*\iota_{3}t4*t_{\beta}- t))*\iota_{b},\iota_{2}t- l,*l)xj_{I\iota’-4’ X*\iota_{3})\cdot 4t*r’\downarrow t4-4*4’ sa})*l}},,,,arrow\iota)*’)X’-\iota,)*4’ t444’*" t- t*4’)*4(- 4*4’\iota t4- 4*\iota_{3}))*$






($4(*\wedge 1-1)- X**\star 4^{(*}$ 44 $t(- 4*4x4- 4’ 114- 4**)X$ ,
$4^{(2}44,*4-4’\mu*2\iota^{-}\wedge\iota,- ll)))\cdot’$
$’\kappa))))*\backslash rz^{l}\mu^{-\prime}\theta_{\iota^{*4}4,zu},\iota\iota*b2\wedge 1b32\wedge^{-}$
$\#t1\beta_{b^{*u_{b2^{-}4’\iota’ 4’ z4^{l*l,t)*4^{(-u^{2}}t4a\mu}}}}\iota,\iota\cdot*,*)stl\langle 2\iota,*b^{(\alpha_{2},*\iota_{\mu})*}$
$4(u_{b},- u\iota*|*l*))))t^{-}t4(’- 4’ 4^{(}at\rho$
$(a*t,)- u_{1},(t,l*\iota\alpha,*|)))*\iota_{1}(4txu_{b},*|\rho \mathfrak{P}_{b3}-\iota,)*4tu_{O’ 2\mu}*l-l))-(4-\iota_{b},x_{4^{(2}b*z\iota_{l^{-}}\iota_{\hslash}\succ}$
$x4n\mu\prime 4\prime sbl1’ 4^{l}a$ ’
’ $\infty,\kappa-4V^{tu*1)*}p_{\alpha^{\varphi*u))*\prime}}$
$\iota,-\alpha_{\iota’ 4_{l^{4}\prime}at4^{(l}4_{l\wedge 2\wedge b}}|\phi l*\iota tu*l))*\text{\’{e}} 3\iota,-\iota r\cdot 4^{(4l*|)\succ}$
$4^{(u}n***\iota\sigma|**)p_{tr^{2}}(z\iota*x,)))*4t\mu\rho\mu u, i))*4(g_{2},$’
$kbu,*11)))*\eta 2t(ll*arrow\iota**t1\alpha,*\iota,))-4^{(u_{2}*,(7l}\star 4^{\iota,\prime 2^{*}}$




$4^{(\prime_{*}\rho_{*\alpha_{\varpi’,a}}}.,\# l^{(\iota,-\iota,)*\iota_{2}(1fl^{-t}\wedge’\mu)-4,,.u2Xz\wedge b3r^{2}r^{2}\hslash\iota r\alpha r2\prime}\prime\prime_{2}f_{l2\prime}p_{2^{l^{2}*u_{b’ 2}}}\phi_{22\mu}p))\rangle*$
$’(p_{\{}pp(R,-|)\cdot 1(\iota,-\iota p)-*1_{b3}l,k(n*l)*u_{\iota z^{t_{2}(*}}^{2}(\iota^{2}\iota^{t}*2$ ,
$4\theta*\iota,-\vee\iota\iota\iota^{(-}’ a^{*u_{2}\iota,**t,*})*4\theta.f_{n’\wedge nn\wedge d_{2}*u,\prime}2^{-*)*\iota_{p2}\iota(arrow*1)-4}$ ’
13
